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Supplementary Text 1. Encasing 3D silhouettes
In our experiments we fabricated various three dimensional polymer structures encasing temporary water silhouettes in order to show the wide spectrum of application of the technique proposed. We evaluated the great variety and the miscellanea of the results obtained and focused for the characterization on bulk samples, obtained creating flat membranes in a petri-dish filled up with water. Adopting this approach we performed different characterizations (morphology, mechanical properties, barrier properties, oxygen and water vapor permeability) using multiple samples produced with the same protocol as described in the membrane preparation section. In this case the membranes are uniform in thickness as described in the characterization section. In order to observe the morphology even in case of uneven substrate we performed additional experiments reported in the following.
Microscale sessile drop
We investigated the formation of the polymeric membrane on a sessile liquid droplet on the micro-scale (diameter ~ 200 m). In this case we observed in the central zone corresponding to the apex of the liquid droplet a collapsed and wrinkled membrane ( fig. S1 ) formed under the evaporation process of water obtained at room temperature for three weeks. The wrinkling formation during this period is guided by the change in time of the volume and the drying of the underlying droplet. It is interesting to point out that the remaining surrounding membrane's morphology appears quite uniform showing a complete spreading on the supporting substrate as suggested by the symmetry of the collapsed membrane and the lack of holes, defects and seams. 
Macro-scale Hydrogel sphere
We observed the total membrane wrapping and its collapse during evaporation even in case of macroscopic object. In order to have a more evident and visible difference we coloured the membrane using a red fluorocrome (Nile Red 2 μg per mg of PLGA). In particular, we used a hydrogel-microsphere with a starting volume V1= 12.50 mm 3 encased with our red membrane ( fig. S2(a) ). Once the sphere was enveloped by the membrane (we demonstrated the presence of the membrane by wrapping it with a Gilson tip) we created a microscopic hole in the membrane for draining the water during evaporation and waited for three weeks at room temperature. After this period we measured the final volume of the hydrogel V2= 6.88 x 10 -3 mm -3 and observed that there was a strong reduction in volume of about 99%. In fig. S2 (b) it is evident a complete encasing of the three-dimensional microsphere with a wrapped morphology due to the volume reduction, the uniformity of the colour is an evidence of the uniformity in thickness all over the sphere. The slow in time but strong leak of water and consequent high reduction in volume is also evident in the collapse of the membrane in the area external to the hydrogel in the final stage where the membrane appears folded up. The wrinkles were induced by the dynamic adaptation of the membrane to the changes in the supporting volume. 
Macro-scale liquid bridge
The complete wrapping could be more evident in case of macroscopic liquid bridge. In the case of a stable liquid bridge between two glass plates, the polymer drop was just pipetted over the convex wall and the membrane formed between the water bridge and the glass substrate. Once the water was dried off we removed the upper glass plate and the polymer maintained the three-dimensional structure acquired from the hosting liquid as clearly visible in fig. S3 . The upper view of fig. S3 allows to see the circular edge of the empty water bridge and the polymer membrane extended on the lower glass substrate, still present at the base, and external to the elliptical edge in the upper plate where the glass substrate was removed. It is a sort of tube created by total wrapping of the liquid bridge and the flat morphology of the upper side showed the pre-existing glass closing slide then detached. 
Tilting encased micro-droplets
As additional experimental proof of concept of total encasing we created two separate sessile droplets on a glass slide, where only one of the two was wrapped by the membrane (See Movie S2). Tilting the substrate we observed that the free water droplet moved along the substrate and then once arrived to the edge it fell down. Instead, the water droplet coated with the membrane remains unmovable, as a consequence of the total wrapping from the water to the glass substrate.
Summary
We reported some experiments showing the total wrapping that is possible to achieve using the quick liquid packaging approach proposed from micro to macro-scale, from liquid droplets to three-dimensional objects. We observed that the total wrapping is a function of the volume used for liquid casting but, it also depends on the polymer solution properties (viscosity, concentration), volume of the polymeric solution dispensed on water and it is also function of the geometry used as master. In fact, in case of more complex geometries (i.e. hydrogels of different shape used as stamps Fig. 5(c-d) ), the formation of the membrane is limited by the geometrical constrains. Moreover, in case of dispensing insufficient volume of polymeric solution some seams could remain open preventing the total encapsulation. At the initial stage of new method proposed all these considerations have to be taken in account designing alternative and additional wrapping in order to point out the better working conditions experiments by experiments.
Supplementary Text 2. Wrinkles
In order to characterize the surface of the membrane produced by liquid packaging it is fundamental to focus on the studies that relies on the elastic stability of interfaces. Different models have been studied to predict the wavelength (λ) of the wrinkles arising on the polymer membrane as a function of the specific layering of the studied system (stiff layer on soft base and vice versa). In our study, we looked at membranes resting on softer substrates (water). A PLGA microns thick membrane resting on a water surface is assumed as a model. The wrinkled state originates during the expansion of the polymeric film. In the simplest form our supported membrane can be described by two energies: the elastic energy of the membrane and the energy of the substrate on which it rests. The elastic energy of a membrane contains a stretching term that represents the cost of increasing or decreasing the membrane area, and a bending term that embodies the cost of distorting the flat membrane into some non-flat geometry. Since resistance to membrane stretching is linearly proportional to membrane thickness (h) and membrane bending goes as thickness cubed (h 3 ), the ease of bending versus stretching changes quadratically with thickness [41] [42] [43] . We need also to consider the substrate energy, in terms of the potential energy due to the displacement of the substrate induced by the change of shape of the membrane. Assuming this conditions, the wavelength of the wrinkles, produced as a consequence of the membrane formation, is set by a balance of the bending energy and the substrate potential, and is given by
Eq.1 where B is the bending stiffness of the membrane and K the corresponding substrate stiffness.
Here the bending modulus B= Et 3 /[12(1 -Λ 2 )] (with E the Young's modulus, t the sheet's thickness, and Λ the Poisson ratio), whereas out-of-plane deformation is resisted by an effective stiffness, Keff, which can originate from a fluid or elastic substrate, an applied tension, or both [44, 45] . Eq. 1 is appealing in its simplicity, but it applies only for patterns that are effectively one-dimensional. The extent of finite wrinkled membranes constructed over 3D microstructures used as templates has recently been addressed [46] [47] [48] [49] and was found to depend largely on external forces and boundary conditions. However, a general prescription for the internal structure of the pattern (i.e., the wavelength and any spatial dependence) has been lacking. The scheme and picture of Fig. S4 could be used to better understand the phenomenon of wrinkle formation in polymeric film fig. S4 (a,b) and in case of macro-structures fig. S4 (c,d) . A drop of polymer is dispensed over a matrix of macro spheres submerged in water. The resulting film is created over the structures in a semi-free standing modality and the resulting profile follows the underlying geometry. The wrinkle formation on the 3D structures could be explained considering the equation balance of the forces acting on the polymer film taking into account the solvent evaporation rate. In fact, the film deformation strongly depends on the constrains of the macro-micro structures but, during the evaporation time of the liquid phase the polymer film changes its profile accommodating the under path. Indeed, once in contact with the macro-micro elements the spheres act as constrains inducing reaction forces. For most polymeric materials the analysis of the mechanical properties and deformation is not very simple and depends on many parameters. The experiment becomes more complex and severe to study, respect to a classical Hookean approach, when the system under study is not a bulk material but an interface. Moreover, the polymeric response in dynamic condition can be represented by a storage (elastic) part and a loss (viscous) part and could be described by the viscoelastic model taking into account the contemporary evaporation process. In fact, the scientific study of wrinkles is a much more complex subject as it involves the deformations of naturally thin flat sheets whose behavior is governed by a set of nonlinear partial differential equations, known as the Föppl-von Karman (FvK) equations [45, 50] . For simplicity, we assume the Winkler model, where the substrate responds linearly to a deflection from its rest shape, and use FvK equations for the mechanical equilibrium of the sheet [51, 52] . 
